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(54) MANUFACTURE OF RESIST PATTERN AND ETCHING PATTERN 

(57)Abstract: 

PURPOSE: To form a resist pattern and an etching pattern, which have wide width of working condition, high 
resolution, high reliability and high pattern reproducibility. 

CONSTITUTION: In the manufacture of resist pattern and the manufacture of etching pattern for etching, a 
photosensitive film is formed on a conductive substrate by bathing with the electro-deposition paint 
containing [A] the copolymer, which essentially composed of (a) the monomer selected from C1-C3 
alkylmethacrylate and acrylic acid methyl, (b) acrylic acid and/or methacryl acid, and (c) hydroxyl group 
contained polymerized monomer, and of which Tg point is 20-100° C, of which acid value is 20-150, of 
which hydroxyl group value is 20-120, and which contains at 20% by weight or more of the monomer (a), at 
50-95 parts by weight, [B] the multifunctional compound at 5-50 parts by weight, and [C] the 
photopolymerization starting agent. Thereafter, exposure and development are performed so as to 
manufacture the resist pattern and the etching pattern. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1][A](a) At least one sort of monomers chosen from methacrylic acid ester and acrylic acid methyl 
ester of monohydric alcohol of the carbon numbers 1-3, (b) At least one sort of carboxyl group content 
monomers chosen from acrylic acid and methacrylic acid, (c) Glass transition temperature of a 
homopoiymer formed from the (d) itself a hydroxyl group content polymerization nature monomer and if 
needed is not less than 5 **, Contain neither a carboxyl group nor a hydroxy! group, and glass transition 
temperature used as a monomer component a polymerization nature monomer which is except the 
above-mentioned monomer (a) 20-100 **, A copolymer which are the acid values 20-150 and the hydroxyl 
values 20-120, and contains a monomer (a) 20% of the weight or more among a monomer component [B]a 
multifunctional compound which has a photopolymerization nature unsaturated bond in [ two or more ] a 
molecule — and [C]A photopolymerization initiator is contained and it is a copolymer. [A]A multifunctional 
compound [B]The inside of total quantity 100 weight section, a copolymer A]50 to [95 weight section, a 
multifunctional compound [B] a photosensitive composition which is 5 - 50 weight section to neutralization 
and an aquosity-ized water-soluble or water-dispersion electrodeposition paint bath. When the surface 
immerses as the anode a base covered with a conductive film and energizes and electrodeposits between 
counter electrodes, after forming a photosensitive tunic on this base surface, A manufacturing method of a 
resist pattern irradiating with active light in the shape of a picture on this photosensitive tunic, carrying out 
photo-curing of the exposure part, and removing an unexposed part of a photosensitive tunic by a 
development subsequently. 

[Claim 2]A manufacturing method of an etching pattern removing a conductive film which has the resist 
pattern obtained by the manufacturing method according to claim 1, and which a base with which the 
surface was covered with a conductive film was made to contact an etching reagent and has been exposed 
on this base. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the etching pattern which used 
the manufacturing method of a resist pattern, and rt A photosensitive tunic is formed on a conductive base 
with an electrodeposition process when manufacturing a printed circuit board etc. in detail, It is related with 
the method of etching by making into etching resist the resist pattern manufacturing method which forms a 
resist pattern by exposure development and the resist pattern concerned, and manufacturing an etching 
pattern. The etching pattern as used in this invention means after development all of the etching pattern 
which are the etching pattern before removing a residual resist tunic, and an electric conduction pattern 
after removing a residual resist tunic. 
[0002] 

[Description of the Prior Art]It faces forming patterns, such as a circuit, on a substrate for manufacture of 
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a printed circuit board etc., A photopolymer tunic is first formed on a conductive base like a copper-clad 
laminate sheet, Subsequently, irradiating with active light in the shape of a picture, carrying out a 
development, obtaining a resist pattern, and also an etching reagent removing the exposed conductive film 
and forming an etching pattern, removing a remaining resin tunic if needed further, and forming an electric 
conduction pattern is generally performed. 

[0003]Although the method of forming by applying the solvent solution (solution type resist) of a 
photosensitive resin composition on a conductive base by roll coater, a curtain flow coater, etc. as a 
formation method of a photopolymer tunic conventionally was taken, By these methods, a photopolymer 
tunic cannot be formed in a through hole, When applying to the circuit board etc. which have a through hole, 
the ink of heat or a photoresist needs to close the through hole concerned beforehand, therefore many man 
days are needed, and productivity is remarkably bad, There is a fault of the reliability of the resist pattern 
which there is a danger that the conductive base surface will be polluted in the ink used for taking up a 
through hole, for this reason is formed falling easily. 

[0004]An adhesive photosensitive resin layer is formed on the film which penetrates the ultraviolet rays of 
polyethylene terephthalate etc., After laminating the adhesive resin layer concerned on a conductive base, 
what is called a dry-film-resist method that irradiates with active light in the shape of a picture through 
films, such as polyethylene terephthalate mentioned above, and forms a resist pattern is also used widely. 
[0005] However, since the exposure of active light is performed through films, such as polyethylene 
terephthalate, in this method. The accuracy of the resist pattern obtained by the influence by the optical 
refraction at the time of this film passage becoming large falls, the fall of the resolution of a pattern is 
produced, and formation of a high-density circuit pattern becomes difficult Although the conductor inside a 
through hole is protected from the etching reagent by the resist tunic formed on tentorium on the through 
hole about the through hole part. This resist tunic has a possibility that it may exfoliate in an etching 
process occasionally, or an etching reagent may invade into the inside of a through hole from a tunic end, 
and its reliability of through hole formation is low. In order to improve reliability, it is necessary to take what 
is called a surrounding large land of a through hole but, and there is a fault, like formation of a high-density 
circuit pattern becomes difficult. 

[0006]It follows on byway-ization of minute-izing of a circuit pattern, and a through hole recently, In order 
to solve the above-mentioned fault the method of forming a photopolymer tunic in each gazette, such as 
JP,50-17827,A, JP.48-47535A JP,61-198795,A, and JP,62-262855,A, with an electrodeposition process is 
proposed. Namely, since the inside of a through hole can also be covered with resin coating while the 
photopolymer tunic of the same thickness as solution type resist can be formed very uniformly on a 
conductive base according to these methods, High resist pattern accuracy, resolution, and through hole 
formation reliability are acquired, and it excels as a manufacturing method of a high-density printed circuit 
board, especially the circuit board with a through hole. There is an advantage whose adhesion to a base and 
flattery nature to unevenness of a base surface of the photopolymer tunic formed by these methods are 
good that contamination of work environment and not every dangerous problem of a fire are since coating 
liquid is water solubility. 

[0007]However, although the thing which used as the main ingredients the resin which introduced the 
unsaturated bond as a photosensitive resin composition used in an electrodeposition process given 
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[ above-mentioned ] in a gazette is common, the synthetic method of resin is complicated, and it becomes 
a high cost in order for manufacture to take a long time. Since the characteristic of these constituents is 
decided mainly with resin, it needs to change resin itself also into adjusting the characteristic to 
compensate for change of a service condition etc., and has problems, like it is difficult to perform promptly 
correspondence over condition change in a manufacture site etc. 

[0008]In recent years, the constituent which mixed the ethylenic unsaturated compound to the resin 
(saturated resin) which does not contain an unsaturation group is proposed by JP,3-100185,A etc. It excels 
in moisture powder stability by using a specific acrylate monomer (2-ethylhexyl acrylate) for the monomer 
component of saturated resin as an essential ingredient in this gazette, Developing time change admissibility 
is high and it is indicated that the resist pattern of high resolution and high adhesion is obtained. 
[0009] However, when the constituent concerned is used, developing time change admissibility becomes high, 
but Management in a manufacture site still insufficient [ developing temperature change admissibility ] and 
actual, [ difficult ] etching resistance — line/space =50micrometer /50micrometer — in order to obtain the 
following very high-density etching patterns, it is still insufficient and and a pattern, The electrodeposited 
photopolymer tunic hardness which is easy to produce the abnormalities of pattern shape, etc. is not 
enough. As a photo mask for irradiating with active light in the shape of a picture on the tunic concerned at 
the time of exposure. For example, when assigning the photo mask made from polyethylene terephthalate 
generally used and equipping the position on a tunic with the photo mask concerned, with the bad slide 
nature of a photo mask and a tunic, and difficult alignment. After sticking a photo mask and the tunic 
concerned with a vacuum laminating machine ietc. before exposure and exposing subsequently, when tearing 
off a photo mask from a tunic, there is a problem that a part of tunic of an unexposed portion is transferred 
by the photo mask, and it may pollute a photo mask. 

[0010]Then, this invention persons do not have the above-mentioned problem, and their stability of an 
electropainting bath is good, The developing solution-proof nature of the tunic which was exposed and was 
hardened, and etching-reagent-proof nature were good, working condition width was wide, and this 
invention was wholeheartedly reached as a result of research about the method of forming a resist pattern 
and an etching pattern with high resolution, high-reliability, and high pattern reproducibility. 
[0011] 

[Means for Solving the Problem]That is, this invention is 1 . [A](a) At least one sort of monomers chosen 
from methacrylic acid ester and acrylic acid methyl ester of monohydric alcohol of the carbon numbers 1-3, 
(b) At least one sort of carboxyl group content monomers chosen from acrylic acid and methacrylic acid, (c) 
Glass transition temperature of a homopolymer formed from the (d) itself a hydroxyl group content 
polymerization nature monomer and if needed is not less than 5 **, Contain neither a carboxyl group nor a 
hydroxyl group, and glass transition temperature used as a monomer component a polymerization nature 
monomer which is except the above-mentioned monomer (a) 20-100 **, A copolymer which are the acid 
values 20-150 and the hydroxyl values 20-120, and contains a monomer (a) 20% of the weight or more 
among a monomer component, [B]a multifunctional compound which has a photopolymerization nature 
unsaturated bond in [ two or more ] a molecule — and [C]A photopolymerization initiator is contained and it 
is a copolymer. [A]Multifunctional compound[B]The inside of total quantity 100 weight section, a copolymer 
A]50 to [95 weight section, a multifunctional compound [B] a photosensitive composition which is 5 - 50 
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weight section to neutralization and an aquosiity-ized water-soluble or water-dispersion electrodeposition 
paint bath. When the surface immerses as the anode a base covered with a conductive film and energizes 
and electrodeposits between counter electrodes, after forming a photosensitive tunic on this base surface, 
It irradiates with active light in the shape of a picture on this photosensitive tunic, photo-curing of the 
exposure part is carried out, and it is related with a manufacturing method of a resist pattern removing an 
unexposed part of a photosensitive tunic by a development subsequently. 

[0012]This invention makes a base which has the resist pattern obtained by a manufacturing method of 2. 
above-mentioned paragraph 1 statement and: with which the surface was covered with a conductive film 
contact an etching reagent, and relates to a manufacturing method of an etching pattern removing a 
conductive film exposed on this base. 
[0013] 

[FunctionjHereafter, the photosensitive composition which is an ingredient of an electrodeposition paint 
bath and an electrodeposition paint bath used for the manufacturing method of the resist pattern of this 
invention is described in detail. 

[0014] Photopolymerization object [A] The glass transition temperature used as a monomer component a 
monomer (a), a carboxyl group content monomer (b), a hydroxyl group content polymerization nature 
monomer (c), and a polymerization nature monomer (d) : 20-1 00 **, It is the acid values 20-1 50 and the 
hydroxyl values 20-120, and is a copolymer which contains a monomer (a) 20% of the weight or more among 
a monomer component. 

[001 5]Monomer (a): The above-mentioned copolymer The monomers (a) which are the monomer 
components of [A] are at least one sort of monomers chosen from the methacrylic acid ester and acrylic 
acid methyl ester of monohydric alcohol of the carbon numbers 1-3. As an example of the methacrylic acid 
ester of monohydric alcohol of the above-mentioned carbon numbers 1-3, methyl methacrylate, ethyl 
methacrylate, n-propyl methacrylate, and isopropyl methacrylate can be mentioned. These methacrylic acid 
ester and acrylic acid methyl ester are independent, or two or more sorts can be mixed and they can be 
used as a monomer (a). A monomer (a) is preferably used 25% of the weight or more 20% of the weight or 
more among a monomer component. The quantity of a monomer (a) is insufficient for the hydrophilic nature 
of resin at less than 20 % of the weight, and electropainting nature and development nature fall. 
[001 6]Carboxyl-group content monomer (b): The above-mentioned copolymer The carboxyl group content 
monomer (b) which is a monomer component' of [A] is at least one sort chosen from acrylic acid and 
methacrylic acid. The copolymer in which this carboxyl group content monomer (b) is obtained The acid 
value of [A] is used in 20-150, and the quantitative range preferably set to 25-140. The copolymer obtained 
The water dispersibility of the resin in which the acid value of [A] is obtained by less than 20 falls, and a 
photosensitive composition sediments, and it becomes easy to dissociate, and becomes easy to produce a 
residual membrane at the time of development. On the other hand, if acid value exceeds 1 50, the smooth 
nature of the tunic obtained by electropainting will fall, and it will become easy to produce the white blush 
mark at the time of development, and the defect of a pattern. 

[001 7]Hydroxyl-group content polymerization nature monomer (c): The above-mentioned copolymer As an 
example of the hydroxyl group content polymerization nature monomer (c) which is a monomer component 
of [A], For example, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxy butyl 
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methacrylate, 4-hydroxybutyl methacrylate, These are independent, or 2-hydroxy-3-phenoxypropylacrylate, 
2-hydroxy-3-phenoxypropyl methacrylate, etc. can be mentioned, and two or more sorts can use them, 
mixing. The copolymer in which this hydroxy! group content polymerization nature monomer (c) is obtained 
The hydroxyl value of [A] is used in 20-120, and the quantitative range preferably set to 35-100. The 
copolymer obtained By less than 20, solubility [ as opposed to the developing solution of the tunic of an 
unexposed part in the hydroxyl value of [A] ] becomes low, and the allowable width to developing time and 
developing temperature becomes narrow. On ithe other hand, since it wilt become easy to produce a white 
blush mark and swelling in cured coating when the hydrophilic nature of the cured coating which is an 
exposure part becomes high, and developing time becomes somewhat long or developing temperature 
becomes somewhat high if a hydroxyl value exceeds 120, the allowable width of a developing condition 
becomes narrow. 

[001 8] Polymerization nature monomer (d): The above-mentioned copolymer The glass transition 
temperature (Tg point) of the homopolymer formed from a monomer (d) is not less than 5 **, and the 
monomer (d) which is a monomer component of [A] is a monomer containing neither of carboxyl groups and 
hydroxyl groups other than said monomer (a): As an example of a polymerization nature monomer (d), for 
example N-butyl methacrylate, Isobutyl methacrylate, t-butyl methacrylate, neopentyl methacrylate, t-butyl 
acrylate, cyclohexyl methacrylate, tetrahydrqfurfuryl methacrylate, Ester of the methacrylic acid or acrylic 
acid whose Tg point of homopolymers, such as isobornyl (meta) acrylate phenyl (meta) acrylate and benzyl 
(meta) acrylate, is not less than 5 ** [The acrylate (meta) of the ending of a compound means 
"methacrylate or acrylate" here, the following — the same . ]; Acrylonitrile, methacrylonitrile; styrene, 
alpha-methylstyrene, vinyltoluene; following chemical formula [1]orThese are independent, or the compound 
etc. which are expressed with [2] can be mentioned and two or more sorts can use them, mixing. 
[0019] 
[Formula 1] 

R ~£(^-OCH 2 CHO-C-CH=CH a [1) 



[0020] 
[Formula 2] 



CH,CH^-0-C-C=CH, [2] 
O 

[0021](The above-mentioned formula) [1]orIh [2], R 1 and R 2 are the same or different, respectively, a 
hydrogen atom or a methyl group is expressed, and n expresses the number of 1-3. 
[0022]As for the above-mentioned polymerization nature monomer (d), it is indispensable that Tg point of 
the homopolymer obtained from this monomer is not less than 5 **. The copolymer which will be obtained if 
this Tg point uses the monomer below 5 ** Even if Tg point of [A] is not less than 20 **, the tolerance over 
the developing solution of the exposure part of the tunic obtained falls to a surprising thing remarkably, the 
developing temperature allowable width at the time of development becomes remarkably narrow, and a 
resist film tends to be invaded by the etching reagent at the time of etching, and it becomes easy to 
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produce inconvenience, such as an open circuit of a pattern. 

[0023]As the above-mentioned polymerization nature monomer (d), it is said formula especially from the 
point of the stability of the water dispersion of the photosensitive composition obtained. [1]orThe 
compound expressed with [2] is preferred. 

[0024]Copolyrner[A] can obtain the above-mentioned monomer component for example, in an organic 
solvent by known methods, such as a solution polymerization method which made the catalyst 
polymerization initiators, such as azobisisobutyronitrile, azobis dimethylvaleronitrile, benzoyl peroxide, and 
tertiary butylperoxy octoate. 

[0025]Consider presenting an electrodeposiu'on paint with the organic solvent which can be used, and The 
glycol; methoxy ethanol of the monoalcohol; carbon numbers 1-3 of the carbon numbers 1-4, Methoxy 
propanol and ethoxyethanol, ethoxypropanol, Propoxyethanol, propoxypropanol, butoxyethanol, 
Butoxypropanol, methoxybutanol, 3-methyl-3-methoxybutanol, monoether monoalcohol [ of the carbon 
numbers 3-8, such as 2-methyl-2-methoxy propanol, ]; — monoether [ with alcohol of the carbon numbers 
1-4, a diethylene glycol or dipropylene glycol ]; — alcohol of the carbon numbers 1-4, ethylene glycol, and 
propylene glycol. It is preferred to use hydrophilic solvents, such as an etherification thing with a diethylene 
glycol or dipropylene glycol and dioxane, as the main ingredients. It is required to distill out most solvents 
concerned after copolymer composition, when hydrophobic solvents, such as toluene, xylene, methyl butyl 
ketone, and cyclohexanone, are used as the main ingredients, and to replace by said hydrophilic solvent. 
[0026]In this invention, it is a copolymer. 20-100 ** of Tg points of [A] are 25-80 ** preferably. 
Monomer composition is chosen so that it may become this range. 

Become easy to produce the white blush mark of the cured coating in which this Tg point should form a 
pattern if the treatment temperature at the time of development becomes high at less than 20 **, Since the 
etching factor (accuracy of form of a pattern section) of the pattern obtained by the tunic which forms the 
pattern at the time of etching producing heat softening falls, it is not desirable. Since the tunic which forms 
the pattern on the other hand at the time of etching since the solubility of the unexposed part of a tunic 
falls to a developing solution, and it becomes easy to produce the film remainder at the time of development, 
and the cured coating which is an exposure part will become hard too much and will become weak if it 
exceeds 100 ** breaks or exfoliates easily, it is not desirable. 

[0027]The above-mentioned copolymer Although the molecular weight in particular of [A] is not limited, it is 
usually preferred that the ranges of weight average molecular weight (standard polystyrene conversion) are 
5,000-200,000 from the viewpoints of electropainting fitness, such as a mechanical strength of the tunic 
obtained, coating speed at the time of electropainting, and the smooth nature of electrodeposttion coating, 
etc. 

[0028]The above-mentioned copolymer [A] may consist only of a kind of copolymer, and may mix two or 
more sorts of copolymers. 

[0029] Multifunctional compound [B] : If it is a compound which has two or more photopolymerization nature 
unsaturated bonds in intramolecular, it can be especially used without restriction. CompoundThe compound 
produced as an example of [B] by esterifying alpha and beta-unsaturated carboxylic acid, for example to 
polyhydric alcohol, For example, TORIMECHI roll pro pansy (meta) acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, Ditrimethylol propane tetra (meta) acrylate, penta ERIS RITORUTORI (meta) acrylate, 
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Pentaerythritol tetra (meta) acrylate, dipentaerythritol penta (meta) acrylate, Dipentaerythritol hexa (meta) 
acrylate etc.; The compound produced by adding alpha and beta-unsaturated carboxylic acid to the 
compound containing two or more glycidyl groups, For example, the Tori (meta) acrylate of 
trimethylolethane triglycidyl ether, Di(meth)acrylate of bisphenol A diglycidyl ether, The compound produced 
by adding an average of two or more acrylic acid (meta) per a molecule of poly glycidyl ether compound of 
phenol novolak resin; The hydroxyl group-containing compound which has an ethylenic unsaturation group in 
polyvalent carboxylic anhydride, such as phthalic anhydride, For example, the compound which has two or 
more photopolymerization nature unsaturated bonds in one molecule produced by adding TORIMECHI roll 
pro pansy (meta) acrylate; poly (meta) acrylate with poly (meta) acrylate; and the polyester skeleton which 
have a urethane skeleton again, etc. can be mentioned. These compounds are independent, or may mix two 
or more kinds of compounds, and may be used. 

[0030] Photopolymerization nature initiator [C] : It will be a photopolymerization initiator, if it is the very thing 
independent, or active light is absorbed in combination with the below-mentioned sensitizer and 
photopolymerization start ability is demonstrated. [C]It can be used by carrying out. Photopolymerization 
initiator[C]lf it carries out, it can choose out; of publicly known things, such as aromatic ketone, such as 
benzoin ether, benzophenone, and anthraquinone, and the derivative of those, an acetophenone derivative, 
xanthones, an acyl phosphine oxide derivative, metallocene, and peroxide. 

[0031]Photopolymerization initiatorAs an example of [C], benzoin, benzoin methyl ether, Benzoin ethyl ether, 
2-methylbenzoin, benzyl, benzyl dimethyl ketal, A diphenylsulfide, tetramethylthiuram monosulfide, diacetyl, 
Eosine, the thionine, a Michler's ketone, anthracene, anthraquinone, KURORU anthraquinone, 
methylanthraquinone, an acetophenone, alpha-hydroxy isobutyl phenon, p-isopropyl-alpha-hydroxy isobutyl 
phenon, alpha, an alpha'-dichloro 4-phenoxyacetophenone, a 1-hydroxy-1-cyclohexylacetophenone, a 
2,2-dimethoxy- 2-phenylacetophenone, methylbenzoyl formate, 2-methyl- 1 - [4-(methyithio) phenyl] 
The-2-morpholino propanone- 1, benzophenone, etc. can be mentioned. These are independent or two or 
more sorts can use them, mixing. 

[0032]The above-mentioned photopolymerization initiator [C]The sensitizer which can be combined and 
used is a photopolymerization initiator. In order to give photopolymerization start ability to [C], it is used for 
photosensitive improvement. As the above-mentioned sensitizer, aromatic amine; keto coumarin derivative; 
coumarin derivative; merocyanine dye; eosine; thioxan ton coloring matter etc. can be mentioned, for 
example. These sensitizers are kinds, or two or more sorts can use them, mixing. 

[0033]The photosensitive composition used in this invention method is the above-mentioned copolymer. 
[A]The multifunctional compound of nonaqueous solubility [B]And a nonaqueous solubility 
photopolymerization initiator Let [C] be an essential ingredient, [A]**[B]**[C]Especially the blending ratio 
of each ingredient is usual although not limited, [A]Ingredient[B]Inside of a total of 100 weight sections with 
an ingredient, [A]lt is preferred that ingredieiits are 35 to 95 weight section and also 45 to 90 weight section 
from viewpoints of the ease of carrying out of removal of the resist film after the stability of the water 
dispersion of the photosensitive composition obtained, the photosensitivity of the tunic produced by 
electrodepositing, non cohesiveness, and etching, etc. 

[0034]Again[C]Especially the quantity of an ingredient is usual although not limited, [A]Ingredient[B]It is 
preferred from viewpoints of photosensitivity, the hardenability inside a resist film, etc. that they are 0.1 to 
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15 weight section and also 0.3 to 10 weight section to a total of 100 weight sections with an ingredient. 
[0035]Polymerization initiator[C]Especially the quantity of said sensitizer which can be combined and can 
be used if needed is usual although not limited, [A]Ingredient[B]They are five or less weight sections to a 
total of 100 weight sections with an ingredient. 

[0036]In this invention method, it is a photosensitive composition, [A]**[B]It reaches. [C]Although an 
ingredient is used as an essential ingredient and a sensitizer is contained if needed, colorant, such as a color 
and paints, an inorganic filler, a plasticizer, thermal polymerization inhibitor, a fluid regulator, a 
surface-active agent, etc. can be contained if needed. 

[0037]In this invention method, the above-mentioned photosensitive composition can be used as a 
water-soluble or water-dispersion electrodeposition paint bath neutralization and by aquosity-izing. With 
the alkali after mixing each ingredient as the aquosity-ized method, for example [A]How to add water 
gradually and prepare to the predetermined solution or water dispersion of temperature, neutralizing a part 
or all of carboxyl groups that is contained in an ingredient, and agitating this mixture, Or the method of 
preparing so that the mixture concerned may be gradually added to underwater [ which is agitated ] and it 
may become the predetermined solution or water dispersion of concentration, The method of making it into 
solution or a water dispersion in a similar way with having described above the mixture of each ingredient 
which adds underwater the base substance used for neutralization, and is not neutralized by an alkali, or was 
neutralized selectively, etc. are mentioned. 

[0038]It is a copolymer if in charge of preparation of the above-mentioned electrodeposition paint bath. It 
may be used as a resin solution which could use it as it is, could use [A] in the form of the resin solution 
which the reaction solvent mixed, having carried out desolventization, and replaced the reaction solvent by 
other organic solvents if needed. An organic solvent may be added if needed. 

[0039]As an organic solvent in an electrodeposition paint bath, it is a copolymer. Said hydrophilic solvent 
and hydrophobic solvent which are the reactional solvents which can be used at the time of manufacture of 
[A], Ethylene glycol, the diethylene glycol which are useful for control of the film formation at the time of 
electropainting, Alcohol of glycols, such as propylene glycol and dipropylene glycol, and the carbon numbers 
5-1 8, mono- ** with phenol or substitution phenols — diether; — solvents (increase — a film solvent), such 
as aliphatic series monoalcohol of the carbon numbers 5-18, benzyl alcohol, and glycol of the carbon 
numbers 4-1 0, can be mentioned. 

[0040]As an organic solvent in an electrodeposition paint bath, it is a hydrophilic organic solvent, [A]**[B]It 
reaches. [C]20-100 weight-section use is usually preferably carried out by 200 or less weight sections to 
solid content total quantity 100 weight section of an ingredient — a hydrophobic solvent — and — increase 
— a film solvent — both total quantity [A]**[B]It reaches. [C]0-30 weight-section use is usually preferably 
carried out by 50 or less weight sections to solid content total quantity 100 weight section of an 
ingredient.These organic solvents are independent respectively, or two or more sorts can use them, mixing. 
[0041]As an alkali used for neutralization, it is a copolymer in preparation of an electrodeposition paint bath. 
[A]What is necessary is just a thing which neutralizes an inner carboxyl group, is made to ionize underwater, 
and makes easy aqueous-izing of a photosensitive composition, or moisture powdeHzation, For example, 
trimethylamine, triethylamine, N,N-dimethylahnino ethanol, Inorganic bases, such as organic amine, such as 
monoethanolamine, N-methylethanol amine, dipropyl amine, morpholine, and methyl morpholine, sodium 
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hydroxide, and a potassium hydrate, can be mentioned. As for these alkalis, it is preferred that it is usually 
the range of 0.3-1.0 Eq to 1 Eq of carboxyl groups usually contained in a photosensitive composition from 
points, such as the stability of an electro-deposition bath, electropainting efficiency, the smooth nature of 
the tunic obtained, and homogeneity. These alkalis are independent, or two or more sorts can use them, 
mixing. 

[0042]The manufacturing method of the resist pattern of this invention and the manufacturing method of an 
etching pattern which use the above-mentioned electrodeposition paint bath for below are described in 
detail. 

[0043]In the manufacturing method of the resist pattern of this invention, the surface immerses the base (it 
is hereafter called a "conductive base" for short) covered with the conductive film in said electrodeposition 
paint bath, and a photosensitive tunic is formed on the conductive base surface by energizing and 
electrode positing between counter electrodes. 

[0044]As a conductive base, for example A glass fiber strengthening epoxy resin board, a polyimide film, On 
insulating substrates, such as a ceramics plate, conductive metal tunics and indium oxide, such as copper, 
Conductive oxide tunics, such as tin oxide and antimony oxide, electroplating, the laminating method, What 
was formed by the method which combined a gaseous phase method, a sol gel process, or them, Or a 
conductive metal plate or foil, such as the base (through hole board) which dug the hole to those conductive 
bases and carried out conductive processing of the inside of a hole by methods, such as plating, copper, iron, 
aluminum, nickel, or those alloys, etc. can be used. 

[0045]As an energizing method, both the constant voltage anodizing process which impresses fixed voltage 
the galvanostatic process which impresses constant current density what is called a slow start method you 
change voltage or current density in inclination in early stages of energization, and make it result in 
predetermined voltage or current density the method which combined these energizing methods, etc. are 
applicable. As for the voltage to impress, a 10 - 250 mA/dm 2 grade and the resistance welding time of 
20-300V, and current density are usually 10 seconds - about 10 minutes at the time of a stationary state. 
As for the thickness of the photosensitive tunic formed by electropainting, it is preferred that it is 3-1,000 
micrometers (at the time of desiccation). 

[0046]After forming a photosensitive tunic by electropainting, a conductive base can be pulled up from an 
electrodeposition paint bath, and rinsing and drainer desiccation are usually performed. It is preferred to 
usually perform drainer desiccation in ordinary temperature -120 ** from a point of drying property and the 
development nature after exposure. 

[0047]On the photosensitive tunic produced by performing it above, Necessity may be accepted for 
prevention of the hardening inhibition by protection of a photosensitive tunic, and oxygen at the time of 
exposure, and the tunic of water soluble resin (it may name generically and may be called water soluble 
resin), such as resin dissolved or distributed in water by neutralization and polyvinyl alcohol, may be made to 
form by about about 0.5-1 0-micrometer thickness. When using the direct writing method which irradiates 
with active light on the photosensitive tunic concerned directly without a photo mask especially as an 
exposing method, it is preferred to make theitunic of the water soluble resin which contains 25 or more 
weight sections of high polyvinyl alcohol of oxygen interception nature in solid content 100 weight section 
form. 
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[0048]It glares by the publicly known method of irradiating the photosensitive tunic which does not form or 
form the tunic of water soluble resin if needed [ above-mentioned ] in the shape of [ desired ] a picture by 
the above-mentioned direct writing method via NEGAFOTOMASUKU which has a picture of a request of 
active light, and an exposure part is stiffened. Especially as active light, although not limited, active light, an 
argon-laser-radiation line, sunlight, etc. which are generated by an ultrahigh pressure mercury lamp, a 
high-pressure mercury-vapor lamp, a xenon lamp, metal halide lamp, etc. can be mentioned. 
[0049]Subsequently, negatives can be developed in the photosensitive tunic hardened in the shape of a 
picture with publicly known developing methods, such as a method of spraying alkaline aqueous solutions, 
such as sodium carbonate and meta-silic acid soda, and the method of immersing in an alkaline aqueous 
solution. When the tunic of water soluble resin is formed on the photosensitive tunic, the tunic of water 
soluble resin is removed in the case of this development. Of a development, the unexposed part of a 
photosensitive tunic is removed and a picture-like resist pattern is formed. 

[0050]The conductive base which has the resist pattern produced by performing it above An etching 
reagent with alkaline publicly known etching reagents, such as acidic etchant, such as a cupric chloride 
system and a ferrous chloride system, or ammonia/ammonium chloride series, etc., An etching pattern can 
be formed by making it contact by a spray method, dip coating, etc., removing the conductive film which it 
was not covered with the resist on a conductive base, i.e., was exposed, accepting necessity, and rinsing 
and carrying out drainer desiccation. 

[0051]The conductive base which has the etching pattern produced by performing it above, By making 
alkaline aqueous solutions, such as caustic alkali of sodium and caustic potash, contact if needed, necessity 
can be accepted, it rinses, and the resist tunic which remains on a pattern can be removed and the base 
which has an electric conduction pattern which is an etching pattern can be obtained [ drainer desiccation 
is carried out and ]. 
[0052] 

[Effect of the Invention]The manufacturing method of the resist pattern and etching pattern which become 
this invention, Since [ that the stability of an electropainting bath is very high, and the developing 
solution-proof nature of the tunic which was exposed and was hardened and etching-reagent-proof nature 
are very high ] working condition width is large, the resist pattern and etching pattern of high resolution, 
high-reliability, and high pattern reproducibility can be easily formed on a base. 
[0053] 

[Example]An example explains this invention still more concretely. Hereafter, each of "parts" and shall 
be based on a weight reference. 

[0054] Copolymer The example of manufacture composition 1 churning machine of [A] , a flowing-back 
cooler, a monomer dropping device, a thermometer, the inside of the flask provided with the nitrogen gas 
entrainment device — propylene glycol monomethyl ether (the after-mentioned table 1 and a table — 2 
inside) 400 copies written as "Y-1", and ethylene glycol monobutyl ether (the after-mentioned table 1 and a 
table -- 2 inside) It heats to 1 10 **, putting in 1 15 copies written as "Y-2", and flowing nitrogen gas, 
Require 2 hours and the solution which mixed uniformly the monomer and polymerization initiator in the 
after-mentioned table 1 maintaining at this temperature is dropped, After holding to this temperature for 2 
hours, it required for 30 minutes by having made five copies of powdered 2,2'-azobis isobutyronitrile into the 
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additional catalyst, and, in addition, aged by having maintained at this temperature further for 2 hours 
gradually, and the resin solution of molecular weight about 66% of about 23,000 solid content was obtained. 
[0055]It changes into a solvent presentation as the solvent first blended into the synthetic example 2-5 
flasks is shown in the after-mentioned table 1, Except carrying out, it carried out like the synthetic example 
1 and various resin solutions were obtained as it changed into the thing as the mixed solution of the dropped 
monomer and a polymerization initiator is shown in Table 1 and reaction temperature was shown in Table 1 
(the kind of additional catalyst and quantity are the same as the synthetic example 1). The number average 
molecular weight, the resin acid value, hydroxyl value, and Tg point of the obtained resin are shown in Table 
1. The resin solution obtained in the synthetic examples 9-16 is used for comparative examples. 
[0056] 
[Table 1] 
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[0058]the inside of Table 1 — it can set (**) — it is as follows, respectively. 

(Note 1) Y-3:ethylene-glycol-monoethyl-ether (notes 2) Y-4:n-butanol (notes 3) M-1 : the polymerization 
nature monomer whose Tg point expressed with a following formula is about 41 ** 
[0059] 
[Formula 3] 



Qyo-CH.CH.-O-C-C^CH, 



[0060](Note 4) M-2 : the polymerization nature monomer whose Tg point expressed with a following formula 
is about 23 ** 
[0061] 
[Formula 4] 

CH, 



H,C^Q^-(OCH,CH,),-0-C-C = C 



CH 2 



[0062](Note 5) M-3 : the polymerization nature monomer whose Tg point expressed with a following formula 
is about 14 ** 
[0063] 
[Formula 5] 



(O}~ D - CKtCH *- 0 -j- CH =cH * 
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[0064](Note 6) J-1 :2,2'-azobis isobutyronitrile (notes 7) J-2:t-butyl peroxyoctoate (notes 8) J-3: — 
benzoyl peroxide 

[0065]After agitating until it adds 6.7 copies of triethylamines to 100 copies (they are 66 copies in the 
amount of resin solid content) of resin solutions obtained in the example 1 of example of manufacture 
manufacture 1 composition of the electrodeposition paint and becomes uniform, 40 copies of 
trimethylolpropane triacrylate (all over the after-mentioned table 2, it is written as "B-1 "), N.N'-tetramethyl 
4,4'-diaminobenzophenone which is a photopolymerization initiator (all over the after-mentioned table 2.) 
After agitating until it adds 15 copies of solutions which dissolve five copies written as "C-1" in ten copies 
of propylene glycol monomethyl ether (it is written as ™Y-1" all over the after-mentioned table 2) and 
becomes uniform, Stirring this mixture with a high speed mixer (number of rotations of 600 rpm), deionized 
water of 208 copies was added gradually and the water dispersion of about 30% of solid content was 
obtained. Deionized water was added to this water dispersion, and it adjusted to 10% of solid content and 
was considered as the electrodeposition paint. 

[0066]The water dispersion of 25 to 35% of solid content was obtained like the example 1 of manufacture 
except considering it as the combination presentation shown in the example 2 of manufacture - the 1 8 
after-mentioned table 2. In the example of manufacture which blends a sensitizer, the sensitizer was used 
for the solvent with the photopolymerization initiator, having dissolved. Deionized water was added to the 
obtained water dispersion, it adjusted to 10% of solid content, and each electrodeposition paint was obtained. 
Each electrodeposition paint of the examples 9-18 of manufacture is used for comparative examples. The 
solid content (%) and the copolymer of a water dispersion before adjusting all over Table 2 at 10% of solid 
content [AjMultifunctional compound[B]The rate of a compounding ratio [A]/[B]A (solid content weight 
ratio) is indicated. 

[0067]An electrodeposition paint liquid condition and the electrodeposited characteristic after settling and 
storing according to a sealed state for 90 days at the first stage and 40 ** about each electrodeposition 
paint obtained in the examples 1-18 of manufacture were examined. A test result is indicated to Table 2. 
These examinations were done in accordance with the following method. 

[0068]Electrodeposition-paint liquid condition: Existence, such as sedimentation of the liquid condition of 
the electrodeposition paint liquid after the first stage and storage, separation, and gelling, was investigated. 
That abnormalities are not accepted to be to a liquid condition was displayed as 0. 
[0069]The electrodeposited characteristic: Electropainting was performed to the copper-clad board which 
laminated 35-micrometer copper foil to the 1 6-mm-thick glass epoxy board with the galvanostatic process 
on current density 60 mA/dm 2 and the conditions for electrodeposited time 2 minutes by 25 ** of bath 
temperature about the electrodeposition paint liquid after the first stage and storage. The last voltage at 
this time, thickness, and a painted-surface state were evaluated. It rinsed about the painted-surface state 
and visual observation was carried out about what carried out drainer desiccation. What abnormalities are 
not accepted to was displayed as O. 
[0070] 
[Table 3] 
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[0071] 
[Table 4] 
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[0072]the inside of Table 2 — it can set (**) — it is as follows, respectively. 

(Note 9) B-2: — the dipentaerythritol pentaacrylate (notes 10) B-3 ~ :ditrimethylolpropanetetraacrylate 
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(notes 11) B-4:pentaerythritol tetraacrylate (notes 12) C-2:2-methyM - [4-(methylthio) phenyl] 
The-2-morpholino propanone- 1. (Note 13) G-3:p-isopropyhaipha-hydroxy isobutyl phenon (notes 14) 
C-4:3,3' and 4,4'-tetrakis (t-butyldioxycarbonyl) benzophenone (notes 15) Z-1:diethylthio xanthone (notes 
1 6) Z-2 : the compound expressed with a following formula 



Y-7 : (Note 19) The cable address Y-1 of the solvent in the benzyl alcohol (notes 20) Y-8:cyclohexanone 
(notes 21) U-1:triethylamine (notes 22) U-2:dimethylamino ethanol (notes 23) U-3:caustic potash table 2, 
Y-2, Y-3. And Y-4 has the same meaning also all over Table 1, respectively. 
[0075]The degree of bath temperature of the electrodeposition paint obtained in the example 1 of 
manufacture to the copper-clad board which laminated 35-micrometer copper foil to the glass epoxy board 
with an example 1 thickness of 1 .6 mm was 25 **, and the above-mentioned substrate was immersed during 
the bath concerned, it was considered as the anode, a direct current of current density 60 mA/dm 2 was 
impressed between counter electrodes, and electrodeposition was performed for 2 minutes. Subsequently, 
it rinsed, the drainer was dried for 1 0 minutes at 80 **, and the resist application board was obtained. A 
line/space = via the negative film made from: polyethylene terephthalate which has 30/30, 50/50, 75/75, 
100/100, 125/125, 150/150, and a 200/200micrometer/micrometer pattern. It glared by light exposure 30 
mJ/cm 2 using the ultrahigh pressure mercury lamp by contact printing. Subsequently, negatives were 
developed by having sprayed 1% of sodium carbonate solution at predetermined time and a predetermined 
temperature, and the resist pattern was obtained. Subsequently, the cupric chloride system etching reagent 
performed the substrate which has the obtained resist pattern, and it etched at 50 **. Etching obtained the 
1.2 times as many time deed etching pattern as time required for copper of said copper-clad board which 
has not applied resist to be removed thoroughly. 

[0076]In Examples 2, 3, 5~7 T the comparative examples 1-3, and five to 10 Example 1, except using an 
electrodeposition paint given in the after-mentioned table 3 instead of the electrodeposition paint obtained 
in the example 1 of manufacture as an electrodeposition paint, it carried out like Example 1 and the resist 
pattern and the etching pattern were obtained. 

[0077]In Example 4 and comparative example 4 Example 1 , the electrodeposition paint indicated to the 
after-mentioned table 3 instead of the electrodeposition paint obtained in the example 1 of manufacture is 
used as an electrodeposition paint, After forming a photopolymer tunic, it is immersed in the PVA solution of 
12% of solid content, and the cover coat tunic of 2 micrometers of thickness is formed on a photopolymer 
tunic, And the above-mentioned cover coat tunic on the formed photopolymer tunic instead of exposing via 
a negative film on a photopolymer tunic by an Ar ion laser with a wavelength of 488 nm. Except drawing the 
same pattern as Example 1 by light exposure 5 mj/cm 2 using a direct writing machine, it carried out like 
Example 1 and the resist pattern and the etching pattern were obtained. 

[0078]The developing conditions in development sex-test above-mentioned each example and a 



[0073] 
[Formula 6] 




[0074] Y-5 : (Note 1 7) Propylene glycol monobutyl ether. Y~6 : (Note 1 8) Propylene glycol monophenyl ether. 
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comparative example are the developing temperature of 25 **, 30 **, 35 **, and 40 **, and were made into 
developing time 30 seconds, 60 seconds, 90 seconds, 120 seconds, 150 seconds, and 180 seconds, 
respectively. The test result of development nature when negatives are developed with these monograph 
affairs is shown in Table 3. In Table 3. the case where W and a line flow generated the case where A and 
resist milk the case where there are O and a residual membrane about the case where abnormalities are not 
observed in a resist pattern was set to B, and the maximum pattern width (micrometer) which a line flow 
produces on the left was displayed. 

[0079]The test result about etching-proof nature when it etches by an etching condition [ in / for the resist 
pattern produced by performing the etching-proof sex^test above-mentioned development / each example 
and a comparative example ] is shown in Table 4. In Table 4, the following display has a meaning of the 
following. 

O : there are not a short circuit and an open circuit and, in streak reproducibility, a less than [ **30% ] 
S:short circuit arises to a photomask pattern: The maximum space width (micrometer) which a short circuit 
produces on the left of S is displayed. 

P: An open circuit arises. The maximum line width (micrometer) which an open circuit produces on the left 
of P is displayed. 

Z: although an open circuit is not produced, produce a poor streak (a streak is remarkable — it being uneven 
and becoming thin). The maximum line width which does not produce a poor streak on the left of Z is 
displayed. 

[0080]The inside of the etching pattern produced by doing the etching-proof [ measurement ] sex test of an 
etching factor , The line/space which carried out the development for 90 seconds about Examples 1-8 and 
the comparative example 10 with the developing temperature of 25 **, 30 **, 35 **, and 40 ** are 100 
micrometers. The section of the portion which is /lOOmicrometer was observed and the etching factor 
estimated the etching state. What has a large absolute value of an etching factor is good. The range of each 
length of the base in the section (trapezoidal shape) of a copper pattern was 100**5 micrometers. The 
value of an etching factor is shown in Table 5. 

etching factor =h/ah: — height a: of the section in a copper pattern — a (base-top chord) / 2 of the section 
in a copper pattern 
[0081] 
[Table 5] 



17 



JP H08-029979 











ft 












it 
















1 


2 


3 


4 


5 


s 


7 


s 


1 


2 


3 


4 


5 


G 


_—, 
7 


8 


9 


10 




i 


2 


3 


4 


5 


6 


7 


8 


9 


10 




12 


13 


14 


15 


16 


IT 


18 








O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




A 


— 
A 


o 


A 




O 


A 


o 








o 


o 


o 


0 


0 


o 


o 


o 


o 


o 










A 


o 


A 


o 




25TI 




o 


o 


o 


0 


0 


o 


o 


o 


o 


o 


y 


* 




y 


A 


o 


A 


o 








o 


o 


o 


0 


0 


o 


o 


0 


0 




y 






y 




0 










15Q& 


o 


o 


o 


0 


0 


o 


o 


0 


o 


50B 


y 


y 


V 






0 










14G«> 


o 


o 


o 


0 


0 


o 


o 


0 


0 


5 OB 






o 




, 


0 


. 










o 


o 


o 


o 


o 


0 


o 


o 


o 


o 




o 


— 

A 


— 

A 




o 


A 


o 


A 


o 








o 


o 


Q 


o 


0 


o 


o 


o 


o 


o 










A 


o 


A 


o 








o 


o 


o 


0 


0 


o 


0 


o 


o 


SOB 










A 


o 


A 


w 








o 


o 


o 


0 


0 


0 


0 


0 


0 




J: 




■J 


* 




0 












o 










o 


Q 


0 


0 


100B 


son 


y 


y 




^ 




y 


w 








o 


Q 


o 


0 


0 


o 


0 


0 


0 


1?SR 


1D0B 






10OB 


"J 

" 






_ 






SOW 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


_ 

O 


— 

A 


— 

A 




o 


A 


o 


A 


O 








o 


o 


0 


0 


0 


o 


o 


o 


o 


o 










A 


o 


A 


tr 








o 


o 


0 


0 


0 


o 


o 


o 


o 


SOB 


win 






* 


A 


o 


A 


w 






120# 


o 










o 


o 


Q 


0 




Inn 




y 




J. 




0 










o 


o 


o 


0 


0 


o 


o 


o 


0 


|9 CD 








innR 


y 


BOB 


y 


u 




1<0» 


o 


o 


0 


o 


0 


0 


Q 


0 


® 


150B 

■ 


1O0B 






150B 




100B 










301* 


o 










o 


o 


o 


o 


5GB 






O 


— 


O 


A 


w 


A 


F 






GQ& 


o 


o 


o 


o 


8 


o 


o 


o 


o 


100B 


50B 


O 


o 


1* 


A 


fl 


A 


TT 




4BX; 


90^ 


0 


o 


o 


o 


o 












50B 


o 


o 


SOB 














12Qf* 


o 


o 


o 


o 


o 


o 


o 


o 


o 




1Q0B 


o 


o 


100B 


o 


SOB 


O 


If 






isoi* 


o 


o 


o 


o 


o 


o 


o 


o 


o 




125B 


o 


o 


125B 


o 


100B 


O 


W 






iao» 


o 


o 


o 


o 


o 


o 


o 


o 


o 




200B 


o 


o 


20QB 


o 


125B 


O 


w 



[0082] 



[Table 6] 
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n 


1 


s 


011 








it 




ffl 












1 


2 


3 


4 


5 


6 


7 


a 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 






2 


3 


4 


s 


6 


7 


8 


s 


10 


11 


12 


13 


14 


lb 


IB 


17 


18 






30# 


o 


o 


o 


o 


o 


o 


o 


o 


s 


o 


30Z 






o 




o 




o 






80& 


o 


o 


o 


o 


o 


o 


o 


o 


s 


o 
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o 




o 




o 
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o 


o 
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o 
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o 


o 
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o 
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50Z 
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o 
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50Z 




o 




o 




30TC 


o 


o 


o 


o 


o 


o 


o 


o 


o 


50P 


100F 
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30# 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


SOP 






50Z 




o 




302 


ft 




60£p 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


SOP 






50Z 




o 




50Z 




351C 


flDf> 


o 


o 


o 


o 


o 


o 


o 


o 


o 


50P 


100P 


o 




100P 




30P 




50Z 






120# 


o 


o 


o 


o 


o 


o 


o 


o 


o 


10OP 


100P 


o 


o 


100P 




SOP 


o 


50P 






1S0# 


o 


o 


o 


o 


o 


o 


o 


o 


o 


125P 


150P 


o 


o 


1S0P 


o 


100P 


o 


100P 


ft 




iao#> 


o 


o 


o 


0 


o 


o 


o 


o 


o 


150P 


1SDP 


o 


o 


150P 


o 


150P 


50Z 


150P 






3B» 


o 


o 


o 


o 


o 


o 


o 


o 


o 


50? 


50P 


o 




75Z 




50P 




50 Z 






&0*P 


o 


o 


o 


o 


o 


o 


o 


o 


o 


100P 


100P 


o 


o 


LOOP 




SOP 




100Z 




40^C 


90^ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


20OP 


150P 


o 


o 


100P 


o 


100P 


o 


100Z 






120# 


o 


o 


o 


o 


o 


o 


o 


o 


o 




1S0P 


o 


o 


15DP 


o 


125P 


o 


12SP 






150ft 


o 


o 


o 


o 


o 


o 


o 


o 


o 




2D0P 


o 


o 


1S0P 


o 


15BP 


o 


150P 






180ft 


o 


o 


o 


o 


o 


o 


o 


o 


o 




Z0OP 


o 


o 


200P 


o 


200P 


50Z 


150P 



[0083] 
[Table 7] 
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mm 


1 


2 


3 


4 


5 


& 


7 


S 


10 


25*C - 90$> 


2.8 


2.6 


2.7 


2.9 


3.0 


2.8 




2.7 


3.1 


2.4 


30*0- 90£t> 


2.7 


2.6 


2.7 


2.9 


2.9 


2.7 




2.7 


3.0 


1.6 


35"C - 9Q# 


2.T 


2.6 


2.7 


2.7 


2.8 


2.7 




2.6 


2.9 


1.3 


401C - 90# 


2.6 


2.5 


2.S 


2.7 


2.8 


2.6 




2.6 


2.8 


0.9 



[0084]The coppering thickness of the example 9 surface is 45 micrometers, and Q.3mmphi, 0.45mmphi, It has 
a through hole of 0.6mmphi and 0.8 mmphi, the wall of this through hole used the bath of the 
electrodeposition paint obtained in the example 1 of manufacture for the glass epoxy board with a thickness 
of 1 .6 mm by which coppering was carried out, and the resist application board was obtained like Example 1 . 
Subsequently, it irradiates with the ultrahigh pressure mercury lamp changed into the scattered-light state 
by light exposure 250 mJ/cm 2 , After developing negatives by spraying sodium carbonate solution for 90 
seconds at 30 ** 1%, it etched like Example 1, and also the resist film which sprays 3% of causticity soda 
solution for 3 minutes at 50 **, and remains was exfoliated, and the etching pattern from which the resist 
film was removed was obtained. 

[0085]In Examples 10-15 and 1 1 to comparative example 14 Example 9, except using the electrodeposition 
paint shown in the following table 6 instead of the electrodeposition paint obtained in the example 1 of 
manufacture as an electrodeposition paint, it carried out like Example 9 and the etching pattern from which 
the resist film was removed was obtained. 

[0086]It observed about the through hole part of the substrate which has the etching pattern obtained by 
the through hole plasticity examples 9-15 and the comparative examples 11-14, and the plasticity of the 
through hole was evaluated. The result is shown in Table 6. 

O : the resist which remains inside a through hole is not accepted and abnormalities are not observed in 

copper of the inside of a through hole, and a substrate face. 

R: Survival of resist is observed in the inside of a through hole. 

KS: A deficit is observed in some copper in a through hole. 

[0087] 

[Table 8] 
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KS 
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O 


KS 
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o 


o 
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0 


0 


o 


0 


R 


O 


KS 
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[0088]In Examples 16-23 and comparative example 15 Example 1, a light exposure is changed into 250 
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mJ/cm 2 from 30 mJ/cm 2 , And except using an electrodeposition paint given in the after-mentioned table 7 

instead of the electrodeposition paint obtained in the example 1 of manufacture as an electrodeposition 

paint to be used, it carried out like Example 1 and the resist pattern was obtained. 

[0089]In the process in Examples 16-23 andjthe comparative example 15, sensuous evaluation was 

performed about the ease of removing when Removing a negative film from the photosensitive tunic surface 

after exposure. An evaluation result is shown in Table 7. The valuation basis is as follows. 

0 : don't feel resistance. 

**: Resistance is sensed a few. 

x: When sensing and removing resistance considerably, there is a sound. 

[0090]In Examples 24-31 and comparative example 16 Example 16, the resist pattern was similarly formed in 
the after-mentioned table 7 except using the electrodeposition paint of a statement instead of the 
electrodeposition paint obtained in the example 1 of manufacture as an electrodeposition paint to be used. 
In each example, the state of the negative film after performing the 50 continuation above-mentioned 
process using the respectively same negative film was observed. The evaluation result is shown in the 
after-mentioned table 8. The valuation basis: is as follows. 

O Abnormalities[ in :]-less x : dirt is accepted in a negative mask, the slide on an unexposed photosensitive 
tunic worsens, and alignment becomes difficult 
[0091] 
[Table 9] 
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[0092] 
[Table 10] 
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[Translation done.] 
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